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Importance of ICOS-B7RP-1 costimulation in acute 

and chronic allograft rejection. 

Comment in: Nat Immunol. 2001 Jul ; 2 (7) : 573-4 

Ozkaynak E; Gao W; Shemmeri N; Wang C; Gutierrez -Ramos J 



Amaral J; Qin S; Rottman J B; Coyle A J; Hancock W W 
CORPORATE SOURCE: Millennium Pharmaceuticals, Inc., 75 Sidney Street, 

Cambridge, MA 0213 9, USA. 
CONTRACT NUMBER: AI4 0152 (NIAID) / , 



Last Updated on STN: 20010806 
Entered Medline: 20010802 

AB Primary T cell activation requires B7-CD28 and 

CD40-CD154 costimulation, but effector T cell functions are considered to 
be largely independent of these costimulatory pathways. Although blockade 
of costimulation with cytolytic T lymphocyte -associated antigen 
4 -immunoglobulin (CTLA-4-Ig) or monoclonal antibody (mAb) to CD154 
prolongs allograft survival, chronic rejection follows, which suggests 
that additional key costimulatory pathways are active in vivo. We found 
that both antibody to inducible costimulator (anti-ICOS) and an 
ICOS-Ig fusion protein suppressed intragraft T cell activation and 
cytokine expression and prolonged allograft survival in a manner similar 
to that in ICOS-/- allograft recipients. The combination of 
anti-ICOS therapy and cyclosporin A led to permanent 
engraftment. In addition, ICOS-B7RP-1 costimulation was required 
for the development of chronic rejection after CD40-CD154 blockade. These 
data demonstrate a key role for the ICOS-B7RP-1 pathway in acute 
and chronic rejection and highlight the benefits of targeting this 

pathway 

in combination with the use of conventional immunosuppressive agent. 
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induction. 

Transplant rejection controlled by inhibiting costimulatory 
signaling through CD28/B7/CTLA-4 , LFA-l/lCAM-1, and 

CD40/CD40L systems, mechanism of costimulatory signal inhibition therapy, 

and costimulatory pathways of ICOS/B7RP-1 and LIGHT are 

discussed. 
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AB The functional role of inducible costimulator (ICOS) -mediated 

costimulation was examined in an in vivo model of alloantigen-driven Thl 

or Th2 cytokine responses, the parent- into-F (1) model of acute or chronic 

graf t-vs -host disease (GVHD) , respectively. When the Ab 

specific for mouse ICOS was injected into chronic GVHD 

-induced mice, activation of B cells, production of autoantibody, and 

development of glomerulonephritis were strongly suppressed. In contrast, 

the same treatment enhanced donor T cell chimerism and host B cell 

depletion in acute GVHD induced host mice. Blocking of 

B7-CD28 interaction by injection of anti-B7-l 

and anti-B7-2 Abs inhibited both acute and chronic GVHD 

. These observations clearly indicate that the costimulatory signal 

mediated by CD28 caused the initial allorecognition resulting in 

the clonal expansion of alloreactive T cells, whereas the costimulatory 

signal mediated by ICOS played a critical role in the functional 

differentiation and manifestation of alloreactive T cells. Furthermore, 

treatment with anti-ICOS Ab selectively suppresses Th2 -dominant 

autoimmune disease. 
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AB Cell-to-cell signal exchange during antigen presentation deeply 
influences 

the profile and extent of the immune response. Together with the 
TCR/MHC-mediated signal, accessory signals are provided to the T cell by 
the antigen-presenting cell (APC) , through specific receptor-ligand 
interactions that represent indispensable costimulation for T-cell 
activation and survival. The main costimulatory pathways are the 
B7 family members and the CD40-CD154 receptor-ligand pair. 
B7-1 and B7-2 costimulate T-cells by binding to 

CD28. Their binding is prevented by the neoexpression of CTLA4 , a 
CD28 homologue that can deliver a negative signal. Another 
CD28-like molecule, called ICOS (inducible 

costimulator) , has been described and binds B7RP-1, a third member of the 
B7 family, but not B7-1 and B7-2. The 

CD40-CD154 interaction works as a two way costimulatory system by 
triggering activation signals to both T-cell and APCs. Its importance is 
highlighted by the discovery that mutations of the CD154 gene are 
responsible for a severe human immunodeficiency. Disruption of the 
natural 

costimulatory interaction was highly effective for prevention and 
treatment in several experimental models of autoimmune disease and 
transplant rejection. This review focuses on the most significant 
advances in understanding the physiopathological events involving 
costimulatory molecules , and their impact on renal diseases and 
transplantation 
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BACKGROUND: An inducible costimulator (ICOS), a recently 
identified costimulatory receptor with a close structural homology to 
CD28 and CTLA4 , is expressed on activated T cells. Interaction 
with its ligand on antigen-presenting cells stimulates T-cell 
proliferation to produce a different spectrum of cytokine. The inhibition 
of ICOS-mediated signal transduction by an anti-ICOS 
antibody is considered to be capable of protecting against graft 
rejection in organ transplantation. METHODS: An ant i -rat 
ICOS antibody was intravenously administered into recipients of 
dark Agouti -to-Lewis liver transplantations. The recipient 
lymphocytes from mesenteric lymph nodes were harvested on day 7 after 
transplantation for fluorescence-activated cell sorting analysis, 
and tissue specimens from the grafts were removed for histologic 
evaluation. Antigen-specific T-cell proliferation responses were assessed 
in vitro with anti-ICOS antibody. RESULTS: Monotherapy with the 
antibody significantly prolonged the graft survival time by 
inhibiting T-cell activation and its proliferation response. The 
graft-infiltrating cells, both CD4 and CD 8 T cells, were not 
completely reduced even when rats were administered the antibody, whereas 
the expression of ICOS almost completely disappeared in these 
cells. CONCLUSIONS: T-cell activation through the ICOS 
costimulatory pathway plays an important role in graft 
rejection, and manipulating its pathway is an effective method for 
modulating transplantation immunity. 
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